We examine whether the observed international capital flows between 1960-2000 had any significant impact on output per capita and welfare. We compare observed consumption behavior to a calibrated neoclassical model of consumption under autarky. The welfare loss from autarky is equivalent to a 10% permanent decline in consumption. Expanding our analysis to include potential productivity gains from the inflow of FDI, the predicted welfare loss from autarky goes up by another 2%. Compared to previous literature, these results indicate substantial gains from international financial integration. Finally, performing development accounting on actual output, we show that foreign capital flows can account for approximately 5.6% of variation in log output per capita across a sample of developing countries in 2000. 
Introduction
Debate on international financial integration has typically revolved around two questions. First, Lucas' famous paradox: why doesn't capital flow from rich to poor countries, which in a broader context becomes why countries are not more integrated financially? Second, is financial integration good for growth? 1 We would like to lay these questions aside in this paper and ask a related, but new one: have the observed capital flows between countries had any significant effect on output per capita and welfare? Our focus is thus not on the possible gains of financial integration, but rather on the realized gains.
To produce our answer we will distinguish the consumption effect of foreign capital from the pure productivity effect. The consumption effect arises when capital flows towards countries with higher returns. This allows many countries to acquire large stocks of productive capital without sacrificing their own consumption. The productivity effect, as we will conceive of it, arises when foreign capital inflows (specifically, FDI)
have a positive effect on the efficiency with which capital is utilized domestically. For our sample of 98 developed and developing countries, the average welfare gain from the existence of foreign capital flows is equivalent to a permanent increase in consumption of nearly 10%. At the same time, domestic capital stocks would have been only marginally smaller under autarky for most countries. In other words, foreign capital flows allowed most countries to increase consumption throughout the period without sacrificing investment. Thus, the results suggest that despite the many limitations to financial integration in this period, what capital did flow between nations had a significantly positive impact on well-being.
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The welfare gains arise from a persistent separation between savings and investment over this period.
Theoretically, this separation is exactly what one would expect to occur when countries with different rates of return are open to capital flows. Theory, though, also suggests that countries should converge to a common 1 See Alfaro, Kalemli-Ozcan, and Volosovych (2007a Volosovych ( , 2007b ) for a survey of the literature on the patterns of capital mobility, who also identifies institutional quality as the key determinant of long-term capital flows. Kose, Prasad, Rogoff, and Wei (2006) review that the macro-economic literature does not seem to find a robust effect of financial globalization on growth. Henry (2007) disputes that financial integration should have a growth effect at all, as the neoclassical model predicts a level change in output, but not necessarily any distinct growth effect. 2 Our results are consistent with the fact that the main form of capital flows in the last 40 years, which is the period of our analysis, has been debt flows instead of FDI and equity flows. rate of return, causing both the savings/investment separation and the benefits of financial integration to dwindle over time. The observed experience of countries suggests that this convergence occurs only very slowly, if at all, and that enough of a differential in rates of return persisted throughout 1960-2000 to continue the net inflow of foreign capital to most countries.
It is interesting to compare these results to other attempts to quantify the welfare consequences of financial integration. Gourinchas and Jeanne (2006) (GJ hereafter) consider the welfare gains attainable to countries if they were to become completely open to foreign capital, and they find only limited gains. In their analysis full integration yields the equivalent of a 1% increase in permanent consumption. 3 Our results are an order of magnitude larger than this. The difference arises from the way in which we deal with convergence. In
Gourinchas and Jeanne, it is assumed that rates of return converge to a world rate, potentially very rapidly, and so the gains of financial integration disappear quickly. We make no assumptions on convergence, and the data indicate that countries maintain differentials in rates of return over time and are able to capture welfare benefits from integration over long periods.
Expanding on our analysis, we also examine the productivity effects of foreign capital. We focus specifically on flows of FDI into countries during 1960-2000. This choice is because the direct productivity effects of FDI are most easily measured by firm-level studies, whereas the positive effects of portfolio investment are harder to identify. By narrowing our focus to FDI we gain confidence in our estimates. At the same time, we are likely underestimating the productivity effect since we use FDI instead of total foreign capital and since the micro estimates we are using are only for the manufacturing sector and they do not take the role of local conditions (or absorptive capacities) into account. 4 The key to incorporating FDI productivity effects is obtaining a well-identified estimate of the elasticity of total factor productivity (TFP) with respect to FDI. The primary issue here is that foreign capital may flow to those countries or firms that already have high productivity, and therefore any estimated elasticity of TFP with respect to FDI is potentially biased upward. 5 To close in on the true elasticity of TFP with respect to FDI we turn to firm-level studies from developing countries and those firms response to foreign ownership.
After examining a variety of studies, we found several (Arnold and Javorcik, 2005; Evenett and Voicu, 2003; Javorcik, 2004) able to achieve identification of this effect, and from these we derive our estimates of the elasticity of productivity with respect to FDI.
Using these elasticities, we analyze the productivity effect by modifying our original welfare calculation to incorporate the lower growth rate of TFP that would arise if no FDI had flowed into countries during 1960-2000. Once we do this, we find that the welfare gain of FDI flows was equivalent to an additional permanent increase in consumption of nearly 2%, on top of the gains generated solely from capital flows.
While not as large as pure consumption effect, recall that this analysis is limited to only FDI and based on micro estimates from manufacturing sector that ignores absorptive capacities. If broader measures of foreign capital have other positive externalities then the true welfare gains were likely higher than 2% during this period.
As a final contribution, we consider whether the consumption and productivity effects of foreign capital have been significant in explaining the current distribution of output per capita across developing countries.
Our analysis of the consumption effect showed that most countries would not have had significantly different capital stocks under autarky, which leads to our finding that only about 1.1% of the variation in output per capita is attributable to variation in foreign capital flows between countries.
Once we look at the productivity effect, though, we find larger effects of foreign capital on the crosscountry distribution of output per capita. The productivity effect of FDI can account for up to 4.5% of the variation in log output per capita. In total, then, we find that foreign capital flows can account for approximately 5.6% of all the variation in log output per capita observed across developing countries. Note that this does not imply anything about causality, but rather indicates the importance of the correlation between foreign capital and output per capita in describing the relative wealth of nations.
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The paper proceeds as follows. Section 2 describes the savings model employed and performs the calibration to evaluate the role of foreign capital flows on welfare. Section 3 establishes the role of FDI on productivity and evaluates its welfare consequences. Section 4 performs the development accounting and section 5 concludes.
states that experience a relative increase in TFP are those who receive out-of-state capital on net. 6 For comparison purposes, previous development accounting has established that educational differences account for approximately 13% of the variation in income per capita (Klenow and Rodriguez-Clare, 1997) and health differences for approximately 15% (Weil, 2007 ).
The Benefits of Foreign Capital Flows
We examine the consumption and welfare effects of foreign capital over the period 1960-2000 for a sample of developing countries. Rather than asking whether there are gains to be had from further financial integration, we calculate the gains that have already been experienced by these countries due to their ability to disconnect savings and investment over this period.
To do so, we use a simple closed economy neoclassical model of optimal savings to ask how each country would have responded if they had been completely autarkic during this period. Given their initial conditions, we can then derive the capital stock in the year 2000 under autarky and compare that to the observed capital stock. In addition, we will be able to compare actual welfare over this period to the welfare that would have been obtained under autarky. Despite the limited capital flows observed in this period, we will find significant gains in welfare from the ability of these developing countries to maintain high consumption while still building their capital stocks.
Modeling Consumption under Autarky
First, assume utility takes the form
where β ∈ (0, 1) is the time discount factor, n is the growth rate of the population and u(c t ) is the utility of consumption in period t. For our purposes, we will assume that u(c t ) = c
risk aversion utility function with σ > 0.
Production of output is described by the following Cobb-Douglas function
where K t denotes the stock of domestic capital, L t is the labor supply, and A t is a labor-augmenting measure of productivity, assumed for analytical tractability. Labor supply is assumed to grow exogenously at the rate n, so that L t+1 = (1 + n)L t . Productivity grows at the rate g implying that A t+1 = (1 + g)A t . Both n and g are assumed to be specific to a country. We do not assume any convergence in the values of n or g over time because we will be interested only in the limited period 1960-2000.
If we denote productivity and population normalized variables with a hat,x t = x t /(A t N t ), then we can write the dynamic budget constraint for each economy aŝ
where δ is the depreciation rate. Additionally, denote the return on capital as R t+1 = αk
Utility maximization delivers the Euler equation relating consumption over adjacent periods aŝ
At a steady stateĉ t+1 =ĉ t and thus the steady state return to capital is R * = (1 + g) σ /β. Hence the steady state value ofk * can be written ask
Steady state consumption,ĉ * , can then be found from the dynamic budget constraint in (3).
Starting with an initial capital stock ofk 0 we can derive the optimal capital path from time zero forward, although there is not simple analytical form to this solution. Details on how we obtain the optimal path of k are given in the appendix.
Given the optimal path ofk from 1960-2000 under autarky, using the budget constraint (3) we can find the optimal path of consumption. Denote these optimal autarky consumption values as c aut t
and then utility over this period is
In contrast, the observed utility enjoyed by a country during this period is calculated as
where c obs t is the actual consumption per person during this period.
The welfare differences between the observed consumption path and the autarky consumption path can be summarized by the equivalent variation, µ, defined as the percentage decrease in a country's consumption that brings observed welfare down to the level that would obtain under autarky.
where σ is the coefficient of relative risk aversion specified previously. 
Calibration and Results
The value ofk 0 is obtained from the Penn World Tables, with the Denote these implied discount rates as β t , which allows β to be unique to each year. Our estimated value of β is the simple average of these, so thatβ
Once we havebeta, we use that value to evaluate both observed utility in (7) and autarky utility in (6) . Observed utility is based, as mentioned above, on per capita consumption and government spending data from the Penn World Tables, while the The impact of these higher savings can be seen in figure 2 , which plots total real consumption in Brazil as well as the predicted autarky value of per capita consumption. As can be seen, consumption would have been immediately lower, and remained lower throughout the period under consideration. The lower consumption, when adjusted for population and discounted back to 1960, yields lower welfare in Brazil under autarky.
In terms of our measure of equivalent variation from (8) , this implies welfare was higher by 16% in Brazil during this period because of foreign capital flows. America is only this high once we exclude Venezuela, an outlier that is discussed further, along with several Asian nations, later in the paper. Asia as a whole shows only slight losses due to autarky, and again, this result will be discussed in more detail below.
Overall, autarky would have lowered welfare by about 10% during this period for the average country.
9 Note that the main form of capital flows to Africa during the period under consideration was aid flows.
Results for each of the 98 countries can be found in An important thing to note is that we are likely understating the welfare loss from autarky. This is because we are imposing two distinct changes on each economy we study. First, we are shutting down capital flows. Secondly, we are enforcing an optimal savings regime. The first assumption will lower welfare, but the second assumption will actually raise welfare in each country. That is, countries are, given their fundamentals, over-saving or under-saving relative to the neoclassical benchmark. So simply imposing the optimal savings regime will improve welfare. Given these countervailing effects at work on welfare, and the fact that we still find such large welfare losses from autarky indicates that foreign capital flows were quite significant in generating utility.
These conflicting effects can be seen in a the set of countries for which autarky would have been predicted to improve welfare; China, Indonesia, South Korea, Malaysia and Venezuela are in this group. Each of these countries maintained an extraordinarily large savings rate throughout 1960-2000. This can be seen clearly in figure 3 , which plots the actual savings and investment rates in Indonesia in this period, as well as the predicted rates under autarky. Indonesia is chosen simply as an example of the effect, plots for any of the other countries with positive welfare effects would look broadly similar. As can be seen, savings early in this period was extraordinarily large in Indonesia, and the optimal savings aspect of our autarky regime would have lowered savings rates significantly. Thus consumption, in our counterfactual, is higher under autarky.
This does not indicate that foreign integration was bad for welfare, only that the welfare benefits of lower savings rates outweighed the welfare loss associated with autarky.
The Underlying Mechanism
To understand the source of the welfare gains estimated here we examine the situation in a hypothetical developing country. The benefits of financial integration depends upon the return differential between the country and the rest of the world. The wider the gap, the larger the potential gains.
Consider a country described by the neoclassical model. In line with our observations, we assume this country has the following parameters. The discount rate is β = 0.9 and the elasticity of intertemporal substitution is 1/σ = 1/2. The depreciation rate is δ = 0.06 and the population growth rate is n = 0.02.
Technological growth is g = 0.02. These parameters are chosen to be representative of a typical developing country, and are quite similar to the actual experience of countries such as India and Pakistan. In autarky, the steady state rate of return in this country would be R aut = 1.156. The steady state value of consumption per efficiency unit would beĉ aut = 1.044.
To be clear on the source of the welfare gains, for simplicity let us assume that if the country were to operate in autarky it would begin at the steady state immediately. This will highlight that the gains from financial integration are due to differences in domestic returns to capital relative to the world rate. Welfare under autarky, at the steady state, is according to (1) and the Euler equation (4),
In contrast, if the country were financially integrated then capital would flow in or out until the return on capital was equal to the world rate, R w . Given this rate, capital per efficiency unit is given by (5) and from the intertemporal budget constraint in (3) we can find a value for consumption per efficiency unit. Denote this financially integrated value of consumption asĉ int . Utility in this situation is given by
which is identical to utility under autarky other than the value ofĉ.
Comparing the utility under autarky with the utility under integration, the equivalent variation as described by (8) reduces to
This measures the percent gain (or loss) in permanent consumption that is equivalent to living under autarky versus living under integration. The value ofĉ aut was, given our parameter choices, equal to 1.044. The value ofĉ int depends crucially on the value of R w . If R w were exactly equal to R aut , then µ would be equal to zero, as our hypothetical country would have no gains from trade in capital goods available. However, once R w = R aut then integration may be better or worse than autarky.
The value of µ is graphed in figure 4 against various values of R w . 10 At very low levels of world returns, there is little scope for improvement over autarky as individuals would not be able to earn any return on their investments. However, as R w increases, the value of µ declines, indicating that autarky extracts an increasingly severe cost on countries. As world rates approach about 1.04 the welfare cost of autarky is equivalent to nearly a 14% permanent loss of consumption. Once the world rate approaches the autarky rate, the welfare cost of autarky falls to zero as there are now no gains to be obtained from capital flows.
Once the world rate actually exceeds the autarky rate, there is actually a welfare gain from autarky in this set-up. The lower welfare under openness arises because the high world rate of return lowers consumption and utility in early periods by more than it raises utility later in time.
Large welfare gains from capital flows, such as we have found, suggest that countries operate near the minimum point of the curve plotted in figure 4 . This means that there are continued net inflows of foreign capital. Theoretically, this implies two things. First, that the world rate of return is below the domestic rate of return, and second, that there is little or no convergence of the domestic rate of return to the world rate over time. In other words, there must be some reason why foreign capital continues to flow into countries over time, and in our neoclassical setting this reason must be differentials in rates of return.
Over time, we would expect that all rates of return would converge. If not, one country would acquire infinite assets relative to the rest of the world. However, within our limited time period of 1960-2000 the continued net inflow of foreign capital into countries suggests that there is some persistence to the differences in returns across countries. Looking to the future, the continued benefits of financial integration will depend in large part on the continued persistence of these differentials.
10 R = 1 + r, where r varies from 0% to 20%.
Robustness
This analysis uses an optimal savings model to describe the behavior of nations under autarky. The parameters of this model are chosen, when possible, to match the actual experience of the country in question.
However, the elasticity of intertemporal substitution is assumed to be σ = 2. One concern may be whether this choice is driving the results. (20007)), and as can be seen the averages do not change much from our baseline scenario. A slightly bigger change occurs when we increase σ to 4. In this case the absolute size of µ goes up an in all regions other than the richest: Europe, Japan, and the neo-Europes.
The increase in σ implies a lower elasticity of inter-temporal substitution. Under autarky consumption growth in developing countries will tend to be high, and the lower elasticities imply lower welfare from this autarky consumption path. However, the higher σ also induces households to accumulate less capital, meaning their autarky consumption is higher. It is not analytically clear which of these effects should dominate. From the results, it appears that for all the developing world, an increase in σ does not raise consumption by enough to overcome the welfare loss from enduring fast consumption growth. On the other hand, the rich nations appear to gain more utility from their increased consumption when σ is large than they lose in utility from having consumption grow over time. This seems to make sense given that consumption growth in autarky is just given by g, the growth rate of TFP. On average, in developing countries this growth rate is higher than in rich countries, and therefore there is less of a welfare cost from this consumption growth in rich countries.
Regardless of the choice of σ, the results do not change substantially. The welfare loss that would have been associated with autarky between 1960-2000, on average, is always in the range of 10-14%.
Comparison to Previous Literature
We find welfare gains from foreign capital to be quite large relative to previous estimates that are found elsewhere. In particular, GJ suggest that the welfare gains of financial integration are equivalent to a 1% increase in permanent consumption, averaged over their sample, while our estimate suggests welfare gains an order of magnitude greater. The difference in outcomes can be attributed mainly to the different approaches we take in examining how rates of return to capital evolve over time.
GJ ask what the welfare gain would be if a country were to fully financially integrate. In the neoclassical framework, this is identical to asking what the welfare gain would be of jumping instantly to the steady state, rather than converging over time. In their paper they derive a simple approximation of the welfare gain, µ, to capture the intuition behind their result. They find that the this equivalent variation can be written as follows
where β is the discount rate, r * is the world rate of return, and dc/c is the percent increase in consumption gained from an inflow of foreign capital. The valuer is the permanent value of domestic interest rates, and
The idea behind (13) is that the marginal gain to utility from foreign capital depends on how fast domestic rates of return are converging to world rates. If rates converge quickly, thenr will be close to r * and there will be only limited welfare gains. However, if domestic rates of return persistently diverge from world rates, thenr − r * will be large and so will the associated welfare gains.
As an example, consider again the case of Brazil. Figure 5 plots several series of rates of return over this period. Using the parameters and calibration from GJ the world return r * is equal to 5.42%. Beginning in 1960, their predicted path of the rate of return in Brazil would be as shown, converging rapidly towards the world rate. Discounting this predicted rate back to 1960, the permanent value of the predicted return,r, does not differ much from the world rate. Thus the welfare gain from integration in their model, as described in (13), finds only a small gain in welfare.
What our approach does, in comparison, is to look at how r t actually evolved over time, rather than making assumptions about its convergence. The data on the calculated rate of return is plotted in figure 5 as well, and while it does fall appreciably over this period of time, it does not necessarily converge to the implied world rate of GJ. Because of this, the permanent value of the rate of return,r, remains high even after discounting, and the welfare gains implied by (13) are large as well.
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Once we observe the actual experience of nations with financial integration, it becomes more clear that 11 GJ discuss that their results are driven by the rate of convergence of the rate of return towards the world rate. They examine several alternative models-such as Barro et al. (1995)-in an attempt to slow down convergence and generate larger welfare gains, but they do not find any appreciable differences. One implication of our findings is that the convergence of rates of return is in fact much slower than even more sophisticated models of integration would predict.
autarky during 1960-2000 would have been disastrous for welfare. Despite significant barriers to capital flows during this period and small actual flows of capital up until the 1990's, most countries benefitted significantly. In terms of the original question we posed, we do find that the actual experience of financial integration has been a positive one for most nations.
Productivity and FDI
Beyond the consumption effect, it is possible that the foreign capital may influence welfare through productivity by introducing new technologies or increasing competition in a country. To examine this effect we look at foreign direct investment (FDI), as this has the best identified productivity effects among the types of foreign capital flows in the micro literature.
To incorporate the possibility of productivity gains arising through foreign direct investment we will modify the structure of the TFP term in our original production function. Using (2), output, in per capita terms is
where k is stock of capital per capita and A is again the residual measure of total factor productivity. We split TFP into two separate terms
where k F /k is the stock of FDI relative to the domestic capital stock, and B is a measure of residual productivity. This formulation allows us to deal with the issue that much of FDI does not involve actual capital accumulation, but simply the acquisition of existing capital by a foreign owner. In this case, k F /k would increase, but total k would remain fixed. γ measures the elasticity of TFP with respect to FDI per capita, and will be the central parameter of interest in our analysis.
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With the formulation in (15) , growth in A can be written as
Part of the growth in A over any period is derived from growth in FDI per capita relative to growth in the total capital stock. The larger γ is, the more relevant this growth in FDI becomes.
To begin naively, consider figure 6, which plots the log of residual total factor productivity against the log of FDI per capita in 1995. The positive relationship is clear, but the usefulness of such data is limited.
Foreign capital may flow to those countries that already have high productivity, and therefore the elasticity of TFP with respect to FDI (the slope of the regression line in figure 6 ) is biased upward. A simple cross-country analysis such as this, though, does give us an idea of the upper bound on this elasticity, approximately 0.177.
To pursue a more relevant value of γ we examine the micro literature on firm level effects of FDI in the following section.
Foreign Capital and Productivity
There are several channels by which foreign capital may enhance total factor productivity within domestic Starting with Caves (1974) , researchers originally focused on country case studies and industry level cross sectional studies. These studies find a positive correlation between the productivity of a multinational enterprise (MNE) and average value added per worker of the domestic firms within the same sector. 14 Of course a positive cross-sectional correlation between firms productivity and wages and FDI suffers from the same problem of endogeneity as in macro studies and hence is not necessarily informative. It does not reveal whether FDI raises productivity or whether multinationals are attracted to regions and industries in which domestic firms are more productive and workers are more skilled.
A more promising approach is to investigate the change in firm productivity and the change in FDI, 13 Note that this is a selective list of references and the reader must see the extensive survey of Kose, Prasad, Rogoff, and Wei (2006) and Henry (2007) for a full list.
14 A multinational enterprise (MNE) is a firm that owns and controls production facilities or other income-generating assets in at least two countries. When a foreign investor begins a green-field operation (i.e., constructs new production facilities) or acquires control of an existing local firm, that investment is regarded as a direct investment in the balance of payments statistics. An investment tends to be classified as direct if a foreign investor holds at least 10 percent of a local firm's equity. This arbitrary threshold is meant to reflect the notion that large stockholders, even if they do not hold a majority stake, will have a strong say in a company's decisions and participate in and influence its management.
where the unobserved time-invariant industry and region factors that affect firm productivity are removed.
The standard regression of this approach is as follows:
where y it is some measure of firm level productivity and X it represents firm specific controls. A positive estimate of λ is interpreted as positive spillovers. There are many studies within this framework. However, starting with Aitken and Harrison (1999) most of these studies find a negative effect or no effect of foreign presence.
15 Positive spillover effects are found only for developed countries. 16 Moran (2005) argues that the original industry and case studies underline the importance of competitive environment and this might explain why studies find negative results in studies about countries who pursued inward oriented policies, such as Venezuela (Aitken and Harrison, 1999) . 17 In addition, these panel studies suffer from another identification problem. The underlying assumption that changes in FDI are exogenous to unobserved shocks to firm's productivity is hard to justify. There are two ways to proceed: 1) To find an instrument for FDI, a hard task given the difficulty in thinking of a factor that is correlated with attractiveness of an industry or region which is at the same time uncorrelated with domestic firm's productivity; or 2) To find a natural experiment, i.e., a control group that takes care of the unobserved shock.
Given these issues, we focus on several recent studies from the literature that have dealt carefully with the endogeneity issues and have produced well-identified estimates on the causal role of FDI on productivity at the firm level. Our next set of development accounting is based on these estimates, which can be divided into two broad categories: direct productivity effects and spillover productivity effects.
Direct Productivity Effects
To be useful in our development accounting exercise, estimates of the effect of foreign ownership on productivity must overcome several issues. The first is that acquired plants are not randomly selected from the population, biasing estimates if this simultaneity is not accounted for. Essentially, do firms become more productive because they receive FDI, or does FDI "cherry pick" the most productive firms in a developing economy? The second issue is that the estimates must be for firm total factor productivity, not partial measures such as output per worker. Finally, the actual measure of total factor productivity should be estimated correctly, accounting for the simultaneous nature of productivity and input decisions.
Of the variety of studies of foreign ownership and firm level productivity, we identify three that fit our criteria: Benfratello and Sembenelli (2002), Evenett and Voicu (2003) , and Arnold and Javorcik (2005).
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Benfratello and Sembenelli study Italian firms and find no positive effect of foreign ownership on productivity levels. This result, though, is for a developed economy, and as such is less relevant to our current focus on developing nations.
Arnold and Javorcik (2005) study Indonesian firms during the period 1984-1994 and use a propensity score matching method to identify the effect of foreign acquisition on firms total factor productivity. The propensity matching yields a sample of acquired firms matched with statistically identical non-acquired firms. 19 The authors then use difference-in-differences to estimate the effect of acquisition on the "treated" group, the acquired firms. Their estimates show a 34% increase in productivity from foreign acquisition in their preferred specification using 185 matched pairs of firms (one acquired by foreigners and one not).
The specifications from Arnold and Javorcik assume that log TFP is a linear function of foreign ownership, so that productivity takes the functional form of
where k represents the total capital stock, k F is the capital stock owned by foreigners, and θ is the estimated effect of foreign ownership on productivity. The preferred estimates of Arnold and Javorcik show θ equal to 0.293. For use in our accounting, it will be useful to translate θ into an elasticity of TFP with respect to the foreign capital share. To do this, consider that we can write (17) as ln T F P = θexp ln
and take the 18 Other studies that study productivity and foreign ownership, but suffer from one of the potential biases listed previously are Aitken and Harrison (1999), Djankov and Hoekman (2000), Doms and Jensen (1998), Griffith (1999) and Harris (2002) . 19 This technique is used to create a control group of firms that are statistically identical to the acquired firms. The technique depends on the sample of acquired firms looking very similar to the non-acquired firms in the first place. If the acquired firms are distinctly different from non-acquired firms in all the observable variables, then the technique will not be valid. Arnold and Javorcik document that their acquired and non-acquired firms are nearly identical on all the variables they have data for.
derivative of ln TFP with respect to the natural log of k F /k,
The elasticity (denoted γ as it now matches the elasticity proposed in equation (15)) thus depends on k F /k, and for this we take the cutoff value used by Arnold and Javorcik. That is, in their paper they measure The values of γ are distinctly lower than the cross-country value of γ, 0.177. The fact that these microestimates lie below the cross-country value lends confidence. We previously discussed that the cross-country value is biased upwards due to reverse causality between productivity and foreign capital, so we expect the true value to lie below 0.177.
Spillover Effects
In Javorcik (2004), significant effects of FDI are found when firms act as suppliers to foreign-owned firms, even if they are not foreign-owned themselves. The measure of downstream FDI is a proxy for the share of output that is sold to foreign-owned firms. As this data is not available by firm, the study assumes that each firm in sector j supplies to sector m according to the national input-output tables. The foreign share in sector m is based on a measure of horizontal FDI in that sector. The combined measure is written as
This shows that downstream FDI depends on the parameters of the input-output tables, α jm , as well as the foreign share of firm capital (k F i /k i ). As this share increases in any sector m, the DownF DI j index increases.
The productivity effects of this downstream FDI as specified by Javorcik imply a productivity function nearly identical to that in (17) ln T F P = θDownF DI j (20) where θ now measures the effect of FDI spillovers on productivity. From Javorcik we obtain several estimates of θ that lie between 0.035 and 0.041. 20 As the DownF DI j measure is continuous (i.e. does not use a cutoff value as the direct productivity studies did), we translate the value of θ directly to an elasticity γ. 
Calibration and Results
From the direct productivity literature we find that estimates of γ lie between 0.036 and 0.059, while the spillover literature suggests a γ between 0.035 and 0.041. Now one could easily argue that these effects should be added together to reflect the overall impact of FDI on the economy. To be conservative we will use 0.036 as our estimate of γ.
Recall that equation (16) showed that TFP growth is a combination of three things: growth in FDI per capita, growth in the aggregate capital stock, and growth in B, the residual productivity term. To evaluate the welfare effects of FDI flows, we consider the following counterfactual. What if each country had been in autarky, and had not received any new flows of FDI during our period of study? To evaluate this effect, we perform our calibration exercise again, except now using the following as our estimate of TFP growtĥ
Without growth in FDI,ĝ < g, and welfare under autarky should be even lower than previously estimated. 20 We specifically use the Olley-Pakes estimates from panel A of Javorcik's table 7. The sample is 11,630 observations from between 1,918 and 2,711 Lithuanian firms a year between 1996-2000. 21 In addition to Javorcik (2004) , recent research by Blalock and Gertler (2005) has shown significant effects of foreign ownership on productivity, both directly and in spillovers to other firms. However their spillover analysis is not free of concerns regarding endogeneity of the input stocks and is done in levels, not differences, which raises some concerns about omitted firm-specific variables. Their evidence on the direct productivity effects is convincing in that they use the "natural experiment" of Indonesia's currency crisis to identify the effect of foreign ownership on output, capital accumulation, and employment across Indonesian firms. However, they focus only on exporting firms and so we do not utilize their estimates for our purpose. The other parameters of the savings model are set to be the same as before, and the existing data on population growth and the discount rate are derived as previously explained. In the end, we compute the equivalent variation, or the percent decrease in permanent consumption associated with autarky, just as in equation (8). Since we include the effect of FDI, we denote this welfare measure as µ F DI .
The results of this are found in table (2) . We perform the calculation only for developing countries, on the presumption that developed nations are not likely to gain in productivity from the inflow of FDI.
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For those countries that remain, it can be seen that µ F DI is always smaller than µ, indicating that welfare under autarky would be even worse if the productivity gains from FDI are removed. However, the decrease in welfare is not of the same scale as that found when we simply closed the country to capital flows.
Looking at the average values for this "FDI Sample", we see that permanent consumption would have been 9.8% lower under autarky when we incorporate FDI flows. This compares to a value of 8.2% when we only consider the capital flows themselves. So the productivity effect of FDI raised welfare by about 1.6% relative to autarky.
Accounting for Foreign Capital and Output
To further explore the importance of foreign capital on the observed performance of nations, we use development accounting techniques similar to those found in Klenow and Rodriguez-Clare (1997) and Weil (2007) .
The idea is to decompose output per capita into its component parts: capital stocks and total factor productivity. With this decomposition we can address which factor is relatively most important in determining why output per capita varies across countries. Note that this method neither assumes nor assigns causality 22 In the neoclassical model the net and gross flows are equal since there is one asset flowing. Due to the data limitations on outflows for developing countries we are only focusing on inflows. 23 In addition, data limitations mean that several developing countries are unavailable in this exercise.
between any factor and output per capita, but simply accounts for the role of each. In other words, whatever are the fundamental causes of output per capita, these fundamentals must operate through either capital stocks or TFP, and the accounting will indicate which of these two avenues is the more likely path.
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Given (15), we write the production function in (14) as
In this form we would be required to measure the fraction k F /k, and this presents a problem. k To avoid the errors inherent in such a conversion, we re-write the production function as follows
and now we can examine the impact of FDI per capita (k F ) on output per capita. From this formulation, an increase in k F , holding constant k, increases productivity. In other words, if FDI becomes a larger share of all capital, productivity increases. So this production function allows for similar inferences, while eliminating the need to convert between different measures of capital stocks. The value of this method is that the differences in units between k F (measured in millions of current U.S. dollars by Lane and Milesi-Ferreti) and k (measured at PPP in the Penn World Tables) are swept up in the residual term B. We thus do not need to make any assumptions about how to convert one value into the other.
To incorporate the effect of foreign capital flows on the aggregate capital stock, we rewrite (23) as follows
where the fraction k/k aut is the ratio of the actual capital stock to the stock of capital predicted in autarky in our calibration. Output per capita and capital per person are obtained from the Penn World Tables. B can be found as the residual once the other terms are known. The value of α is assumed to be one-third, as is typical in the literature. The value of γ used is 0.036, the figure drawn from the firm level evidence reviewed previously.
To begin with, we examine the size of each term in (24) relative to the value for a reference country.
Typically, this reference country would be the U.S., but in this analysis we focus on developing countries, so we choose instead to use Ireland as our reference. Ireland has been the recipient of vast flows of FDI, and is an example of a highly open and successful developing country. We exclude developed nations from this analysis because it seems unlikely that the productivity effects of FDI are relevant for these countries, and additionally their inclusion obscures our ability to see the differences within developing nations. The exclusion of the rich countries leaves us with a sample of 59 developing countries. The relative value of (k F ) γ is 66% for the sample, indicating that productivity in the average developing country is only two-thirds of productivity in Ireland due to the differences in FDI stocks between countries.
If we examine a country like India, we see that their productivity is only 53% as high as Ireland's because of the fact that FDI per capita in India is so much lower.
The final two columns of the table show how important aggregate physical capital and foreign capital flows are to output per capita differences across this sample. Comparing the value of k aut of a country to Ireland, we see that if every country had been in autarky, output per capita would have been only 61% as large as in Ireland.
In contrast the final column shows values of nearly 99% for every country. This column compares the ratio k/k aut to a similar ratio for Ireland. k/k aut measures the size of the actual capital stock relative to the predicted autarky capital stock, and as was seen in table 2, this number is close to one for nearly all countries. In other words, in autarky most countries would have had close to their observed capital stocks in 2000 -however this would have come at the cost of greatly decreased welfare, as established earlier in the paper. So what the results of table 3 show is that the productivity effects of FDI are quite important in accounting for cross-country output differences, while the consumption effects (i.e. the effect of financial integration on capital accumulation) are relatively insignificant.
To establish this in more detail, we perform a more complete variance decomposition of output per capita in (24) . Specifically, take logs of (24) and then the variance. Variation in log output per capita is then the sum of the variance in each individual term in (24) plus all the covariances between individual terms. Table   4 shows the exact values of the variances and covariances for our sample of 59 developing countries in 2000.
These raw statistics do not necessarily illustrate the role of each component clearly, so as a summary we provide the share of each component in the total variation of log output per capita. To be more explicit, for the residual productivity term, B, the share is calculated as
and the other shares are calculated in a similar manner. This type of breakdown is essentially identical to that used in Klenow and Rodriguez-Clare (1997) in their development accounting exercise.
What our results show is that TFP still accounts for over half of the variation we observe in output per capita. While not nearly as large, the variation in FDI per capita, k F , does account for 4.5% of all variation.
What this implies is that if we want to explain why output per capita differs across countries, somewhere around 4.5% of our final story will have to involve why FDI per capita varies across countries. This does not mean that FDI flows cause output per capita to go up, but rather that whatever causes FDI flows to vary will also cause output per capita to vary.
Moving to other columns in table 4 , we see that variation in the autarkic capital stocks, k aut , accounts for about 38% of all variation in output per capita. Comparatively, variation in the ratio k/k aut is a relatively small factor, accounting for only 1.1%. Combined, these two terms just tell us that aggregate capital accounts for about 39% of all variation in output per capita. So capital flows between countries did not significantly change the overall capital stocks per capita that countries worked with in 2000, even though they were highly significant in allowing countries to increase welfare over the period 1960-2000.
If we want to consider the overall impact of foreign capital flows on output per capita, we could combine shares accounted for by k F and k/k aut . By itself, variation in FDI per capita accounts for 4.5% of the variation in output per capita across countries, and combined with the 1.1% accounted for by k/k aut , this tells us that about 5.6% of the variation in 2000 among developing countries can be accounted for through differences in foreign capital flows.
To appreciate the size of these effects, consider that in most studies, variation in human capital is found to account for between 10-15% of all variation in income per capita when using a metric similar to ours. Weil (2007) found that differences in health across countries could account for up to 13% of cross country income differences, also using a similar methodology. So while foreign capital flows are not quite as large in their effects as human capital, considering the many restrictions and small flows of capital to these developing countries over the last fifty years, perhaps this is not terribly surprising. Over the next fifty years, as foreign capital flows presumably increase, the share attributable to foreign capital may increase dramatically.
Interestingly, our initial welfare calculations showed that the consumption effect of foreign capital was much more important than the productivity effect in determining the value of financial integration. When we change our focus and examine the effect of financial integration on variation in output per capita then we find that the productivity effect is more relevant. Regardless of the viewpoint one takes, there is evidence that financial integration has had a significant impact on output and welfare across nations in the last forty years.
Conclusion
Existing research on financial integration has often been concerned with the extent of integration and the effects of integration on growth rates of poor countries. Our paper has focused on a different question: did the capital flows we observed between 1960-2000 actually have a material impact on output and welfare?
Using a calibrated neoclassical model of savings, we computed the path of consumption for each country in a sample of 98 as if they had been in autarky the entire period. Comparing welfare in this counter-factual to the welfare of the actual consumption stream, we found a gain, on average, equivalent to a 10% permanent gain in consumption due to foreign capital flows.
The sizable welfare gains we find arise because we do not make any assumptions regarding the convergence of countries to a worldwide interest rate. From 1960-2000, it does not appear that foreign capital flows slowed down simply because countries were approaching a hypothetical world rate of return. Thus the gains from capital flows continued to accrue during this period, allowing for large welfare effects.
Aside from this pure consumption effect of foreign capital, many countries also achieved gains in productivity due to the inflows of FDI. Incorporating this into our analysis suggests that the productivity effect added, on average, another 2% welfare gain to our original estimates.
When we examined output per capita in the year 2000, our development accounting exercise finds that 5.6% of all the variation in log output per capita in a sample of 59 developing countries can be attributed to variation in foreign capital flows. While not implying causality, this does suggest that foreign capital flows have had some significant impact on divergent outcomes across the developing world.
Taken together, the welfare and accounting results suggest that the actual experience of financial integration between 1960-2000 was widely beneficial to the world. By transferring technology to other countries and allowing nations to disconnect investment from savings foreign capital provided higher consumption and greater productivity. This holds despite the fact that most economists would consider the flow of capital into many countries to be "too small" within our standard models. An important implication is that as further flows of capital occur, the welfare and productivity gains may only increase.
A Solving for the Optimal Consumption and Capital Paths
The problem we have is to solve for the optimal path of consumption and capital, given the initial capital stock of k 0 , the following constraints,
and the steady state value of capital per effective unit of
As there is no simple analytical solution to this problem, we have to find the optimal paths by other means. One option is to solve the problem numerically, which we have done and found to be nearly identical to the second option, linearization.
Linearizing this system is tedious but straightforward. For a full exposition, see Barro and Sala-i-Martin (1995). First-order Taylor expansions of the Euler equation and the inter-temporal budget constraint are solved together to arrive at a solution for the optimal path of the capital stock per efficiency of
where
and
Equation (26) says that next periods capital stock is essentially a weighted average of the steady state capital stock and the current capital stock. The weight, p, is ultimately a function of the basic parameters of the model, the steady state capital stock, and the steady state value of consumption per efficiency unit,ĉ * . Steady state consumption is found by solving the inter-temporal budget constraint at the steady state level of capital per efficiency unit,ĉ
Similarly, optimal consumption in any given period t is found from the budget constraint along with the optimal values of k t and k t+1 obtained from the linearization.
B Data Descriptions and Sources

B.1 Stocks of Foreign Direct Investment
The primary source is Lane and Milesi-Ferretti (2006) . The authors construct estimates of stocks of foreign direct investment using initial stock data and inflow data adjusted to reflect the effect of changes in market prices and exchange rates. The stock value of foreign direct investment liabilities (FDIL) is obtained by cumulating the dollar amount of yearly inflows (including reinvested profits) adjusted for variations in the price of capital. Instead of assuming that FDI is in the form of investment in some standardized "machinery" whose price in dollar terms follows the price of capital in the U.S. (i.e. the price of capital goods increases at the same rate regardless of location), the authors assume that capital goods are closer to non-traded goods and that the relative price of investment goods across countries follows relative CPIs. These assumptions imply that the change in the domestic price of capital goods is the sum of the change in the relative price of capital between the country and the U.S. (the currency of denomination of flows), plus the increase in the U.S. price of capital;
where rerus is the country's real exchange rate vis-a-vis the US dollar, and an increase measures an appreciation; and π k is the rate of change of the price of capital in U.S. dollars. The estimates of stocks of FDI according to this methodology, however, can overstate the actual stock of FDI because a) write-offs of existing capital are not taken into account, 25 and b) given accounting practices, in the presence of inflation, nominal depreciation allowances imply that part of reinvested profits are offsetting real capital depreciation and should not be counted as capital. The inflation adjustment to the stock implies instead that each dollar of reinvested profits is calculated in "real" terms. In order to address these problems, the authors compute the measure of FDI capital based on the above formula but without any correction for inflation in capital goods' prices, 
B.2 Sub-samples of Countries
Notes:
The graph plots the value of µ, the percent permanent gain (or loss) in consumption that is equivalent to operating under autarky. The value R * is the steady state rate of return in autarky. This value is calculated, as described in the text, from a neoclassical savings model with a discount rate of β = 0.9, an intertemporal elasticity of substitution of 1/σ = 1/2, a depreciation rate of δ = 0.06, a population growth rate of n = 0.02 and a technological growth rate of g = 0.02. Lane and Milesi-Feretti (2006) . k aut is the predicted autarky capital stock from the calibration described in the text. The parameter α is set to 0.33. The parameter γ is the elasticity of productivity with respect to FDI, and is taken to be 0.036, following our review of the firm level literature, see text. The "Share of V ar(ln y)" is calculated as the variance of each individual term, plus the covariance of the term with all other components, divided by the variance of ln y.
